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CHARACTERISTIC FEATURES OF THE AGRICUTLWRAL YEAR ).963-1964
AND THEIR INFLUE2J1'E ON T[E DISTRIBUTION OF MWOR PESTS

AND DISEASES IN 1964

z y V0SoYuZnop •etituta L. A. Makarova and
Zashchity Rco (Transactions of I. Ya. Polyakov
the All-Union Institute of Plant
Protection), Vol 25, pp 5-15, 19 6 h

It is generally known that agrotechnical measures and all of man's
farm management activity have a decisive effect on the distribution of farm
crop pests and diseases. At thoe same time the great influence of climatic
factors, which becomes a, 1.parent in several directionsp is preserved.

Wintering conditions are of great importance for some species, es-
pecially in the northern regions of the areal. Deviations of "tinter condc-
tiona toward greater duration of the period, its severity or the alternation
of cold spells and thaws are of life-and-death importance. Conditions lead-
ing to a decrease in the numerica? strength of a pest naturally predetermine
a decrease in its destructiveness, but those favoring a good overwintering
lead to its increase,

The second and most important aspect of the influence of climatic
factors consists in the extent to which they determine the possibility of
coincidence of the most vulnerable phase of the crop and the most injurious
phase of the pest (disease). Depending on these oiroumstanoes, with the same
numerical strength of harmful species their ultimate destructiveness can be
substantially characterized.

It is also important to take into account the influence of climatic
factors on the ability of crop plants to resist damage. The effect of cli-
matic factors can be substantially strengthened or weakened by agrotechnioal
and farm management measures. For examplep 'late-sown winter grain cropsp
being poorly developed in the spring, are more subject to damage by grain
flies and beetles than waell-developed crops plauted within the optimum
periods,
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Finally, climatic factors have a great influence on the dates and
quality of such measures as soil cultivation, sowring and crop managonmeiet,

___@ harvesting and the nmounts of output gathered and lost in the field. The of-
U eefacts of agrotechnical measures and even of jhemical treatment of the young

crops for harmful species prove to be sufficiently dependent on a combina-
tion of meteorological factors.

lyllile taking the above into consideration it should be recognized
that there can be a greater or smaller discrepancy between the prod.Action
of the distribution of harmful species in the folloriing year and their actu-
al destructiveness. It.can be esnecially significant for spocies with great
variability in numbers, phenolot and behavior. Among those, for example,
belong mn-y specieg of cutwc~s, grain flies, wrieworms, beet webworms mnd
corn borers, some species of flea beetles, and also most pathogens.

The general tendency of a phenomenon - increase, constamny or re-
duotion of damage'- is given on working out a forecast. The scales of devi-
&aion are not as yet predicted, since for this it is necescary to foresee
all the principal aspects of the possible influence of veather on harmful
species in the coming year, which is still impossible in view of the lack
of long-term weather 'Lorecasts. M~eanwhile in regard to a number of diseases
(rust, smut, phytophthora of potatoes, apple scab) a mathematical method
exists which permits foreseeing their intensity of manifestation half a
year ahead according to a combination of the factors of the preceding periods.

The characteristics of the weather features of the past year and their
significance for damageable crops and harmful species are given by us. On
this background is examined the manifestation of destructiveness of the most
important individual items and its conformity to prediction.

It is necessary then and there to note that on the whole the actual
destructiveness of most pests and diseases and their distribution in 1964
agreed with the expected values. Considorably &Teater than was supposed were
the distribution and destructiveness of the cabbage cutworm in the Ukrainian
'SrR anRd tdhe central regions of tre chernozem bolt, the beet armyworm in Cen-
tral Asia, the turnip moth in the Ukrainian SSR mrod Krasnodarskiy' Kroy, rusto
on wheat crops in the Virgin and Fallow Land Development Zone. All these
forms are very labile in their reactions to a change in ecological condi-
tions.

In order to evaluate the characteristics of the agricultural year
the results of the observations of 270 meteorological stations of the USSR
were analyzed. Analysis of the materials was carried out by the method deo-
cribed in the collection Distribution of Farm Crop eoots nind DiscyssiP
the USSR in 1960 and Prediction of Their hp.)eP~,,ce In 1C61 (Len~aigrad,

1061). The characteristics of weather conditions are given according to thenatural agricultural zones and provinces accepted in the VIZR L.Vaesoyiznyy

Institut Zah hity Rasteniv: All-Union Institute of Plant Proteoti:/o
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0 ~~The lkcrthorn Zone inCludOs Arkhango2.'sILya,, Vologodskayri, Mlurman-
skaya, Permnskaya rnýd Sverdluvb'knar oblasta, the Karolian ASZ3R and the Komi.
ASSR.

The Non-chnrno:c-iei *onc Is~ subdividad into tvo -rovinces; the Te*stern
and Central Non-chernozeni provincos. The Woustcrn province inc.Ludes the Es-
tonian SSR1, Latvian SSiR, Lithuanian SSR, Bolorusci~an SSR, and Leningradakayap
Pokovskayap Novgorodakaya and. laliningradsicaya oblasts; the Central Mon-
chernozem province includesa Kal~ininskaya, Yaroslav.-kaya, Ivcxiovskaya, Viadi-
mirskaya, Moskovskayri, Smolenskaya, Dryenskaya, Keluzhskaya, Thu skaya and
Fkyazan51!caya oblasts.

The Northern Volg~a Zone includes Kostroinskaya, Kirovskaya and Gor '-
kovskaya obnasts,. the Tatar ASSR, Miari. AS SR, Chuvash ASSR and Udmurt ASSR.

The Fore st-scte ppe 7onn is divided into three provinces: the Y.'estern
Ukrainian, Southern Forest-steppe and Eastern Forest-steppe provinces. The
Vientern Ukrainian province includes the Zakarpatskaya, L'vovskaya, Vol~yn-
skeyn, Rovenskaya, Ternopol'skaya, Tvano-Frmikovskaya, Chernovitskaya, Viii-
nitsk~ya, Khmel 'nitskaya and Zhitomirskaye. oblasts of the Ukrainian SSR
and the northorn regions of the M~oldavian SSR; the Southern Forest-steppe
province includes the Kiyevskaya, Chorkasskaya, Chernigovskayap Poltavskaya,
Kirovogradskaya, Swsnkaya and Khar 'kovsalcay oblasts of the Ukrainian SSR,
and Orlovskaya, Kurakaya, Belgorodskayr,, Lipetskayri and Voronezhskaya oblapts;
the Eastern Forest-steppe province inoludes Thmbovskaya, Penzenskaya, and
U1'yanovskaya (the greater part) oblaats and the Llordvinian ASSR.

The Steppe Zone is subdivided into four provincest the Southern Uk-
rainian, Central Volga, Ciscaucasian and Caspian Sea ,rvvincus, The southern
regions of the M~oldavian SSR, the Oclesskayal Vico~.ayevskaya, Dnapropetrov-
skeya, Khorsonskaya, Krynt~kaya, Zaporozhskaya, Donetskaya and Luganskaya
oblasts of the UL-rainian SSR form the Southern Ukrainian province; in the
Central Volga prov-ince are Kuybylphavakaya, Saratovakaya and Volgograds-kaya

aoblastCs, theC notbo ray D,..f Roscvpkay, Obas and t~h southern rayons
of Uilyanovskaya Oblast; Ina the Ciscaucasian province are the southern ray- 1
ons of Rostovskaya Ob~last, Krasnodarskly and Stavropol'skiy Icrays, the
lNor~h Ossetiniean ASSR, Kaba~rdino-Balkaxrian ASSP. mid Checheno-Ingush ASSR;
In t.he Caspian Sea province are Astrakhenakaya Oblast, the IXaiayic ASSR and
Dagestan A6SR.

The Transcaueagesp "Zone- includes the Azerboydzhan SSR, Armenian &SR
and Georgian SSR.

The Vtrgin end _r-Alow tend- Dovolopmnent Zone is divided into four
provinces: Southern Ural, Western Siberian, Central end Southern. Oren-
burguksya, Chelyabinskay& and Kurgonsakys, obil ita anid the Bashkir AMS
fora the Southern Ural proyinee; Tyumanelceya, Qmsuqa-, Novooibirokaiya aPnd



Kemorovslkaya oblasts and tCe southern rayons of Tomskayn Oblast forn the
Western Siberian provinco; the Central proviice includes Tselinniry and Al-
tayakiy krays and the northern arricultural rayons of the former Zapadno-
Kazakhstanskly Kray and Karngandinsk:ýya, lemipalatinrkzya and Vostochno-
Kazakhstanskaya oblasts; the Southern pre neoe includos the southern royons
of the former Zapadno-Kazakhstanskiy Kray and Karagandinskaya, Somipalatin-
Bkoya and Vostochno-Kazakhstanskaya oblasts.

The Eastern Siberia and Transbaykal Zone Includes Krasnoyarokiy Xray,
Irkutskaya and Chitinckaya oblasts, Tuva ASSR, Buryat AMSR and Yakut ASSR°

The Far Eastern Zone includos Amurskaya, Kawchatskaya, Sakhalinskayai
and Magadanskays oblasts, and Khabarovskiy and iimaorskiy crays.

The Central Asian Zone in divided into the Desert-stepPe and Cotton-
* growing provinces.. To the Desert-steppe province belong the steppe and semi-
"arid regions of the former Yuzhno-Kazakhstanski~y Kray and Alma-Atinskoya
Oblast and the deserts of the Turkmen SSR; the Cotton-growing province in-
oludes the south of Alma-Atinskaya Oblast and of the former Yuzhno-Kazakh-
stenskiy Kray, and the principal cotton-growing regions of the Uzbek SSR,
Tadzhik SSR, Kirgiz SSR and Turkmen SSR.

The summer of 1963 in most of the regions of the European part of the
USSR was prolonged, relatively hot and dry; in the Asian part it was short
and dry.

The autumn in most of the European territory of the USSR was late,
short, oool and dry (Table 1). Having net in late, it ended later than the
dates over a number of years, i. e. it seemed as though it were shifted in
time toward the winter *nonths. Therefore, in spite of the' fact that the tem-
perature of the autumn months was above the norm, on the average for the
season it proved to be below it. Only in the southwestern and southern re-
gions, where the onset of winter was noted on dates close to those for
many ,ears or earlier than them, was the autu.-nn moderately warm, in places -
Swarm. Sufficient humidification of the territory took place only in the
eastern regions and the oentral regicns adjacent to them of the Forest-
steppe and Steppe zones, and also in the southern regions of the Central
Volga Zone. A late, cool and relatively dry autumn was also observed in
most of the Far Eastern Zone and the Eastern Siberia and Treusbaykal zones5
a latoe salort and moderatoly warm one in the Cotton-growing province of the
Central Asia.t Zone and in the Southern Ural province of the Virgin and Un-
used Lands Development Zone. Im most of the regions of this zone, and also
in the Desert-steppe province of the Central Asian Zone autumn was early,
prolonged, moderately warm and humid.

Weather conditions at summer's end and in the autumn favored a step-
up in the destructiveness of grain flies throughout the European part of
the USR, which brought about the destructioa of winter grain orops or
heavy thinning out of them over very large areas in the autumn. These
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Tablo.2

Weather Charactoriatics of Autium. 19G3 in Devintiono from the

Many-ycars' Norm
+( 4 sign indicates later or more than the norm,
- sign indicates oarlior Lr loss t1ian the norm)

TLite of 1Juration Mean tom-ý Percent
Natural agricultural zone onset of of perature rainfall

(province, regions) poriod period of period in
(day)-(da.L (d0gre1s) porio _

Northern Zone + 15-25 -10-20 -0.5-1.6 50-90
Weostrn regions &. - - b 80-120

Non-chernozem Zono 15-25 - 60-100
Western province - - 10-20 - 1.0-0,0 -

Central Non-chornozom provinoo - - 1-10 140-2.0 -
Northern Vol1a Zono 4+ 10-20 - 10-20 - 1.0-0 .0 60-100

Southema regions - - -- 80-120

Yore1st-steppe Zone + 5-15 - 1-10 !+ 1.0-0#0 30-70
Western Ukrainian province - - --

Southern Forest-steppe province
(eastern regions) - + 1-10 - 1.0-0.0 120-160

Eastern Forest-steppe province -- + 1-10 0.5-1.5 160-210
Steppe Zone + 1-10 - 1-10 1+ 1.0-0.0 40-90

Southern Ukrainian province (west- I
era regions) - - ¼ 1.0-2.0 10-40

Central Volga province - + 1-10 - 1.0-0.0 160-220
Cisoaucasian provinoe + 5-15 - 10-20 1 here and -

there not
over -1

Caspian Sea province 5 - - -

Transcaucasian Zone j. 1-10 1-10 - 1.0-0.0 00-140
Wiestern regiona - i-10 - - -

Virgin and Fallow land Development
Zone - .L-10 4. 5-15 + 1,O-0oO 10u0-170

Southern Ural province + 1-10 - 1-10 60-10D
Western Siberian province (north-

ern regions) + 5-0 + 5-0 - 1.0-0,0 60-100
Central province (eastern regiona) - - - 2.00-220
Southern province (eastern regions) - - - 200-.,'20

Eastern Siberia and Tranobaykal Zone + 1-10 - 1-10 - 1.0-0.0 100-140
Western regions - + i1-10 - 1.0-2.0 50-100
Southeastern regions - + 1-5 - 0.5-1.5 60-100

Far Eastern Zone + 6 1-10 - 0.5-1.5 70-110
Western regions - - 1-i0 ± 0.5 40-00

Central Asian Zone - - + 1.0-0O0 -
Desert-steppe province - 1-10 1 10-20 -- 60-100
Cotton-growing province + 1-10 - 1-i0 -- 100-160
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conditions favored a good proparation for ,intorinG and an incroase in num-
bers of the tuniip moth in 19G4 in the Ukraininn "'SR and Kra: nodarskiy Krayp
the Cray Crain cutworm in the Virgin ia Fallow Land Dtvolojinent Zono, the
cabbage cutworm in the Ukrainian SJ.R and tho cLntral rugions of the chorno-
zem bolt, the boot arLraorm in Central Asia and partly in the Lorior Volga
roglon and in the south of the Ukrainian S thu pun tatomid and boot and flex
flea bootlosin the zones of their customar, destructivcnc's. The summor-fall
dry spell coused dostruction of the egg masses and young larvae of grain
beetles, somowhat roduced the numbors of thu common beet reovil In its zone
of laroe-scalo dostructiveness, and was unfavorable for tho Oovolo,'inont of
the grain marabide and Luropean corn boror in the Northorn Caucasus and the
south of the Ukrainian SSR. The numbers of moaue-like rodents after the

.. ol. were low (except for Transcaucasia), although condi-.
aioms were favorable for them. in the autumnp especially in the 'qaucasus.

The 1965-1964 winter in most of the northern and central regions of
the European part of the USSR was late, short, with a shortage of rainfall,
but cold (especially in the Forest-steppe Zone) and snov.y; in the Central
Volga Zone it was earlier, prolonged, moderately warm and not very snoTJy
(Table 2). In the southern regions it began somreowhat eaorler than the dates
fc._ a number of years, was prolongedp cold, and ,et, with a snow ouver with-
in the normal range, here and there bolow it. Ir. the A&ian territory of the
USSR the winter proved to be close to the average indices in tine of onset
and duration, in most regions it was relatively wet, but warm and with little
snow; in the southern regions of the Virgin nd Fallov land Development
Zone and in the Desert-steppe province of the Centra. Asian Zone it was cold
and snowy. Speoifio conditions arose within the boundaries of the Trans-
oaucasian Zone and in the Cotton-growing province of the Central Asian Zone.
Here winter set in earlier than the dates for a number of years and was long
and cold, with a steady snow cover (in most of the foothill and mountain ro-
gions it lay there about two months).

The spring of 1964 in the European territory of the USSR set in some-
what late, in some regions it was relatively short and dry (especially in
the Western province of the Non-ohernozem Zone); in the Soute-rn. For-st-.stppe

and Eastern Forest-steppe provinces of the Forest-steppq Zone and the South-
eam Ukrainian and Central Volga provinces of the Steppe Zone it was prolonged
mnd wet (Table 5). The moan temperature of the season in the northern regions
and the central regions adjoining them proved to be below the norm; in the
southern regions and the central regions adjoining them it was above the
norm. An especially warm spring was noted in the Southern Forest-steppe pro-
vince of the Forest-steppe Zone and the Southern Ukrainian province of the
Steppe Zone. A relatively late) short and warm spring was also observed in
most of the USSRts Asian territory. Only in the Cotton-growing province of
the Central Asian Zone and in most regionub of the Far Eastern Zone did it
last longer than the norm. Rainfall was distributed less uniformly. In most
of the Eastern Siberia and, Transbaykal Zone, the Central and Western Siberian
provinooe of tho Virgin and Fallov Land Development Zone, and also in the
western reogim of the Far Eastern Zone a rainfall shortage was noted. In

4-8!t
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,ettor Charactri)ni-tic:i of, r uw 1, in Dovi!%tionnfl

frco the Nony-y'r mI' 1oa.
( 4. tiin indicatoe later or more thain tho norm,

- sign indicatoo earloer of looa thWin tho norm)

'Tim) of 'rlu .!toztm- Purcunt.

Natural agricultural zono onout of of porature rainfall
(province, rogiona) Ipuriod porilud iof 1priod In

______ As~~s1 r qRP1 pero

Northern Zone + 1-5 1-10 .- 0.5-0.0 100-150
rSouthvtostorn roCionI -- - I - 70-100
5outhoartom ro(t1ons - l-b J4- 1.0-0.0 -

Non-chornozem "Luna 1-5 1- 5-15 0.5-1,5 50-1O,
W;eotorn province (wontorn regions) + 5-15 - 15-25 0.5 $0-60
Central Non-chornozom provinoe

(southoastorn rogions) - - 10( 140
Northorn Volga Zone + 5-0 I- 1-10 - 1.0-0.0 60-100

Northeastorn rogionB - - 4- 0,5-0,0 -
Foroet-steppe Zone + 1-10 4 1-10 + 0.5-1.5 100-100

Wester Ukrainian province + 5-15 - 5-1 - 60-100
Southern Forost-stoepe province

(southern regions - + 15-2. -
£Eastrn Forest-oteppe provinoe - + 0.5 -

Steppe Zono 5-15 ,+ 1-10 + 1.0-2.0 100-180
Southern Ukrainian provinoe I

(%lostorn regions) I i + 1.5-2.5 60-100
Contral Volga province 1-I0 - 4. 1.0-0.0 -1
Ciscaucasjan province - 1-10 -- 60-IO
Ceipian Soa province 1-10 1 --- 0-10

Transoaucasian Zone + I-i0 1- 5-15 - 0.5-. b -10
Virgin and Fallow land Devlopment

Zone 4. 1-10 A. E (,.- 110
Southern Ural. province -.- j - ~i.
Woatorn Siberian provincoe

(northern regions) - - 1-5 + 3.5-2 -3 110-130
Central province (oastern regions) - j. 1-10 -- hero and

there
140-180

Southern ,)rovinco (eastern regions' -- - - 1.000 100-160
Eootern Siberia and Tronsboykal Zenoe 1-6 - 1-10 1+ 1,0-0.0 70-110

Southwostorn regions + 5-10 l- 1(-20 1+ 1.0-2.0 30-30
Far t:Antorn Zeone~ 1-10 + 0.5-1.5 110-170

Weoturn rogions -1- 80-100
Gontral Asian Zone O+ 0.,6.5 170420

Deoort-otoppo province 0-
Cottoa-gro•mi-g province 5-15 - -

-- --

0



the remaining territory the precipitation that fell exceeded the many-years'
norm,

The wintering conditions, particularly those of the initial period,
were unfavorable for mova-e-like rodents. To a considerable axte.•, they para-
lyzed the increase in their numbers that started in the autumn. For the re-
maining harmful species their influence in general did not exceed the bounds
of the usual.

The late spring, in many regions rainy and cool, had a substantial
effect on the destructiveness of a number of species. These conditions
fav'ored an intensification of the destructiveness of flea beetles on beets
and flax, Sitona weevils on pea crops, the common beet weevil, grain flies
and wireworms. At the same time it weakened the destructiveness of penta-
tomids, since the arrival flight of the beetles and their active feeding on
the young crops was delayed, and during this time winter cereal grains,
weak since fall, became strong and thickened out.

The late and warm spring in the Virgin and Fallow Land Development
Zone in addition favored the accelerated development of wheat crops and the
coinciding of their ear formation period with the large-scale flight of the
moths of the gray grain cutworm. This was brought about by the increase in
numbers of the pest.

The sunimer of 1964 in the northern half of the European part of the
USSR was early, prolongad, and wamn, vith heat exceeding the norm, a short-
age of rainfall and unsteady, insufficient humidification of the territory
(Table 4). Only in the Western province of the Non-chernozem Zone and the
southwestern regions of the Northern Zone was sufficient provision of mois-
ture noted in the territory, However. here too it turned out to be below
the norm everywhere. In the southern half of the European part of the USSR
the siumer was late, short, and moderately warm (in the Western Ukrainian
province and the western regions of the Southern Forest-steppe province of
the Forest-steppe Zone it was warm); in the east it was cool, with insuffi-
cient heat in most regions. Rainfall - of the order of the norm and below
it - assured enough moisture for the territory in the Forest-steppe Zonef
in most regions of the Central Volga and Ciscaucasiau provinces of the
Steppe Zone and in the western regions of the Transcaucasian Zone. In the
renaining territories an inadequate, unreliable, here and there poor moisA-
ture supply prevailed. Vithin the Asian part of the USSR, in most of the
Virgin and Fellow Land Development Zone# the Central Asian Zone and the
Far Eastern Zone suwmer also set in a little late and was relatively short
and molerately warm; in the vieatern regions and the central regions adja-
cent thereto of the Virgin ard Fallow Land Development Zone it was cool,
with a shortage of heat, At the same time in the Eastern Siberia and
Transbaykal Zone, in the Western Siberian territory, the eastern regions
of the Central provwxne of the Virgin and Fallow Land Development Zone,
:, also in the western regions of the Par Eastern Zone summer was observed
to be es'lry, proloapdv and warm, with heat cooeding the norm, P.nFlaU

- 10 -
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-- within and below the norn - provided the territory in the Far Eastern
Zone, most of the rogions of the Eastern Siberia and Transbaykal Zone, andO also in the Southern Ur)a, and Western Siberian provinces and the northern re-
gions of the Central province of the Virgin and Fallow Land Development
Zone with sufficient moisture. In most of the Virgin and Fallow Land De-
veloi)ment Zone insufficient and unsteady provision of moisture predominated)
in the Southern province poor and markedly insufficient prvision of moisture
to the territory predominated. In the Central Asian Zone a rainfall shortage
and markedly inufficient provision of moe.sture were noted almost everywhere.

The autumn of 1964 in the European territory of the USSR set in on
dates close to the dates for a number of years; in the western regions and
the central regions adjoining them, and also in the northeastern and some
southern (foothill and mountain) regions it was s.-revhat earlier than the
norm; in the remaining territory it was later (Table 5). Almost everywhere
it was prolonged apd dry. An especially prolonged autumn was noted in the
central and southern regions of the Ukrainian SSR. Here !.t ended 25-35 days
later than the norm (at the end of December - in January). This determined
the temperature'indices of the season. In the northern half of the European
part the autumn was moderately warm (in the Central Non-chernozem province
of the Non-chernozem Zone it was warm)ý In most Qf the southern regions? in
spite of the fact that the temperatures of the autumn months exceeded the
temperatures for a number of years, on the whole during the period they
proved to be below the norm. In most of the Asian part of the USSR autumn
set in and ended earlier than the dates for a number of years, was pleasant,
short, warm and dry. It began somewhat later than the norm in the Eastern
Siberia and Transbaykal Zone and also in the Desert-steppe province of the
Central Asian Zone. In the territory of the Southern Ural province and the
adjoining regions of the Virgin and Fallow Land Development Zone a prolonged
and relatively wet autumn was observed. An early onset of cold weather in the
Cotton-growing province of the Central Asian Zone should be noted.

The summer conditions favored intensive development and destructive-
A neva of pentatomid. a:4 other gr-ai-n ga, grain beetles (espeoially in the -
SVolga region, in the south of the Ukrainian SSR and in the central regions
of the chernozem belt), aphids on peas, and the cabbage cutworm. They also
favored the increase in numbers and good preparation for winter of the com-
mon beet weevil, the turnip moth (in the Ukrainian SSR and Krasnodarskiy
Kray), flea beetles damaging beets and flax, and aphids damaging peas. In
a number of fruit-growring regions the rate of development of and the damage
by the codling moth increased.

The warm summer in the Virgin and Fallow Land Development Zone in
a number of places brought about a development without diapause of the gray
grain outworm, which reached the pupa stage in the autumn; this sharply re-
duced the winter hardiness of the pest. Sufficient humidification deter-
mined the vigorous development of rust fungi. Abundant rainfa3l in the grain-
forming period and the early onset of cold weather brought about large-soale
damage to phyeiologioally immature spring wheat grain by, fvngue disaases

(halminthoaporiooiu, ftearionaiu, etc.).
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Table-5

Weather Characteristics of Autumn 1964 in Deviaticms from the
Many-yearsI Norm

( 4 sign indicates later or more than thE norm,
- sigp indioatea earlier or less than t ie norm)

Time of Duration M.ean tern- Percent
Natural agricultural %ono onset of of poraturo rainfall

(province, regions) period period of period during
.(da) davys) (degroes) period ...

Northern Zone j 5 + 1-10 4 0.5 75-3.15
Southeastern regine - 5-0 - 1-10 + 0.5-1.5 -

Non-chernozem Zone - - - -

Western provinoe - 1-10 + 5-15 + 1.0-0.0 80-110
Central Non-chexnozem province + 1-10 - 1-10 + 0.5-1.5 50-60

Central Volga Zone . 0 + 1-i0 + 0.5-0.0 50-90Northeastern,, regions --- - 045-0,0 90-3.10
Foreet-eteppe Zone - I-i0 1I-200 0°5 80-120

here and
there

+50
Western Ukrainian province - - -

Southern Forest-steppe province
(eastern regions) + 1-5 + 1-10 -- 40-60

Eastern Forest-steppe provinoe + 1-5 - 1-5 + 0.5-1.0 40-60
Steppe Zone + 1-10 + 5-15 - 0.5-1.5 60-100

Southern Ukrainian province * -- + 20-50 - -

"Central Volga province --- - 40-80
Ciscaucasian province (foothill

regions) - 1-5 4_ 5 _ 0.5 80-120
Caspian Sea province - - - -

Transcaucasian Zone The autumn months in most of the
regions wore cool and dzr.

75,rgin and Fallow Land Developmen•t
Zone -i-10 - 1-10 + 1.0-2.0 60-120
Southern Ural province - 5-15 + 1-10 - 100-170
Western Siberian province

(eastern regions) +. 1-5 - 10-15 + 2.0-2.5 40-00
Central province (western and

southwestern regions) + 1-10 - - 1.0-2.0 -
Southern province (western and

southwestern regions) + 1-10 - - 1.0-2.0 -
Eastern Siberia and Transbaykal

Zone + 1-10 - 5-15 + 1.0-0.0 30-60
Zoutheastemr regions - - 0.5-0.0 60-90

jable oontinued.. mthe following pa7
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Table 5 •ontinue~d

STim,,e of Duration r;,lean tern- Percent
Natural agricultural zone ouset of of perature rainfall

(province, regions) period period of period during
(day) (dUy). (detrees) Period

Far Eastern Zone - 5-0 ± 5 - 0.5-0.0 60-130
Vestern regicns 5 5-15 - 5-15 - 0.5-1.5 100-160

Central Asian Zone - - - -
Desert-steppe province 5 4. 1-10 - 0.5-1.5 50-80
Cotton-growing province - 1-0 - 5-15 4 0.5-1.5 20-50

In the western regions of the Southern Ukrainian province a steady
temperature transition through 00 (end of autumn - start of winter)
wae noted only in the seoond decade of January (the norm was the first
decade of December).

On evaluating the general effect of the weather characteristics of
the preceding year and man's farming activity on the distribution, develop-
ment and destructiveness of the principal harmful species in 1985 it should
be recognized that the importance of pentatomids and grain beetles, the oom-
mon beet weevil and the turnip moth, and locally the grain cutworm, in-
creass a

The destructiveness of most harmful species 4ill be kept approximate-
ly at the 1964 level or undergo merely local changes, for example mouse-like
rodentis, the grain carabide, and the corn borer. The importance of the beet
ar ewo.'m will drop, but that of the cabbage cutworm will be malntained.

It should always be remembered that the ultimate importance of hainz.
ful s|a.cieo depends not only on their distribution and developmentp but 4.3!c
oa the effeotiveness and e-xtent of the measures for protecting plants from
theme
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